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Recently, jellyfish bloom becomes a serious environment problem in global scale. 
Particularly, in the Yellow Sea, a jellyfish bloom region of East Asian Waters, 
increasing of jellyfish population is detrimental to the oceanic ecosystem and marine 
economics. However, effects of jellyfish bloom on plankton ecosystem is still unclear. 
In this study, field and incubation experiments were carried out in jellyfish years. 
Phytoplankton group composition was measured using both high performance liquid 
chromatography (HPLC) and flow cytometry (FCM). Meanwhile, interactions among 
components of microbial loop were studied during jellyfish bloom in the Yellow Sea. 
According to the data from field and incubation experiments in 2011-2014 cruises, the 
main results were summarized as follows: 
1. Variations of phytoplankton group composition and its response to giant jellyfish 
bloom  
During the six cruises in June, August and October 2012, and June, August and 
September 2013, the dynamic variation of phytoplankton group composition was 
remarkable during the different phases in jellyfish bloom. Results indicated that 
phytoplankton biomass reduced from inshore to offshore as a whole. In June (pre-bloom 
phase), the dominated groups were diatoms (34.3 ± 10.3%, n=36), cryptophytes, 
cyanobacterias and dinoflagellates. In August (bloom phase), the dominated groups 
were diatoms (39.9 ± 22.2%, n=48), cyanobacterias (21.0 ± 15.3%, n=48) and 
prasinophytes (11.1 ± 5.7%, n=48). High Chl a concentration with high contribution of 
diatoms were observed in the Yangtze River estuary, but high contribution of 
cyanobacterias and prasinophytes were found in the central Yellow Sea. In September 
~ October (post-bloom phase), phytoplankton biomass decreased compared with that 
in bloom periods, and predominant groups were diatoms (33.5 ± 17.7%, n=45), 
cyanobacterias (24.4 ± 18.9%, n=45) and cryptophytes (12.0 ± 6.4%, n=45). High 















decreased from inshore to offshore, however, the opposite trend appeared in the outer 
waters of the Yangtze River estuary. 
Compared with August 2011 (non-jellyfish bloom year), dinoflagellates, 
cryptophytes and cyanobacterias increased in jellyfish year, especially cyanobacterias 
increased 15% at north transects of study area. Differently, diatoms decreased about 18% 
with exception of a few stations in the Yangtze River estuary, where occurred diatoms 
bloom in jellyfish year. Chrysophytes and prasinophytes declined in the Yellow Sea, 
but increased in south of 30˚N.  
Variations of phytoplankton composition in inter-monthly (from June to October) 
and inter-annual distribution influenced by many environmental factors. However, we 
found that microplankton composition had significant difference between jellyfish pre-
bloom in the southern Yellow Sea in June 2012 and June 2014. Excretion of jellyfish 
with low N/P ratio could change the nutrient regime and caused the N/P ratio declined. 
Especially, phosphate concentration at 10 m water significantly higher in bloom phases 
than that in pre-bloom phases (p < 0.05). In this circumstance, chlorophyll a increased 
and dominant phytoplankton groups changed from diatom-cryptophyte-prasinophyte to 
diatom-dinoflagellate-cryptophyte during the jellyfish bloom. Microphytoplankton 
accounted for 67.8% of total chlorophyll a in bloom phase. Additionally, both relative 
and absolute biomasses of dinoflagellates increased significantly (p < 0.01 and p < 0.05, 
respectively), while relative biomass of cryptophytes decreased significantly (p < 0.05) 
during jellyfish bloom. Microzooplankton carbon biomass decreased, and the size of 
ciliates (dominated microzooplankton, relative biomass > 55%) reduced significantly 
(p < 0.001) during jellyfish bloom. In summary, nutrient excretion by jellyfish 
facilitated dinoflagellates growth and jellyfish predation significantly affected the size 
of ciliates during the bloom of N. nomurai in the southern Yellow Sea. However, it has 
been proved that a food web with more flagellates and smaller microzooplankton is 
more favorable for jellyfish than for fish because jellyfish are able to feed on a range 
of prey. 
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